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Abstract 
Recently, an animal model of depression, which appeared to be 
sensitive to clinically effective antidepressant treatments, was 
described by Porsolt et al (1978b). The model was derived from 
the observation that rats forced to swim in inescapable warm 
0 (25 C) water for fifteen minutes become immobile after some time. 
Immobility was characterized by animals floating in an upright 
position, with only their heads above water. When retested 
twenty-four hours later, rats showed significantly longer lengths 
of immobility than naive controls. The investigators labeled 
this response "behavioral despair". In the present study, two 
experiments were performed to further investigate "behavioral 
despair". In experiment one, rats were exposed to escapable or 
inescapable wartn swims of equivalent length, or no swim, and 
tested twenty-four hours later on duration of immobility and 
latency to become immobile. It was hypothesized that the ines-
capable group would exhibit "behavioral despair", while the 
escapable group would not differ from controls. Results showed 
that both inescapable and escapable groups were immobile signif-
icantly longer than controls, and did not differ from one another. 
No differences were found among groups on latency to become 
immobile. In a second experiment, rats were pretreated as in 
experiment one, and twenty-four hours later were tested on an 
FR 3 bar press escape task. It was hypothesized that the ines-
capable groups would have significantly longer latencies to 
escape shock than both controls and the escape group. Results 
showed no significant differences among groups on latency to escape 
shock. Results of both experiments are discussed in terms of the 
water escape task used, and implications for the behavioral despair 
model. While no firm conclus _ions can be drawn regarding the 
appropriateness of the water escape task used, it was concluded 
that behavioral despair does not generalize to a shock escape task. 
Suggestions for future research are made. 
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• Review of the Literature 
Learned Helplessness 
In 1967, Overmeir and Seligman reported that dogs previously ex-
posed to inescapable shock were subsequently unable to learn to escape 
or avoid shock. A second study (Seligman & Maier, 1967) was designed 
to determine whether the deficit in escape/avoidance behavior was the 
result of the inescapability and unpredictability of the shock, or 
shock per se. A triadic design was used, in which the control group 
recieved no pretreatment, a second group was given escape training, 
and a third group was yoked to the second. The yoked animals rec~ived 
shock of identical duration, intensity and number as their partners in 
group two. Only the yoked group failed to learn to escape shock, indi-
cating that performance deficits were due to the inescapability and tm-
predictability of the shock, and were not related to the shock itself. 
Early attempts to reproduce this phenomenon in rats met with 
limited success. Rats that were exposed to inescapable shock were slow 
to learn to escape shock, but the deficits were minimal when compared 
with those observed in dogs (Weiss, Kreickhaus & Conte, 1968). When 
rats were treated with various amotmts of inescapable shock, and later 
tested on a jump-up escape task, failure to escape occurred as an 
increasing function of the pretreatment shock frequency (Looney & 
Cohen, 1972). Others reported that exposure to inescapable shock did 
not result in failure to learn the escape contingency in a shuttle box, 
regardless of the number, intensity, or temporal duration between 
shocks (Maier, Albin & Testa, 1973). However, these same investigators 
found that if escape learning was tested using an FR 2 shuttle or wheel 
turning tasks, rats did show escape failures. Later studies confirmed 
1 
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that in rats, the complexity and/or difficulty of the escape or avoid-
ance task is a critical factor (Seligman & Beagley, 1975; Glazer & Weiss, 
1976). It appears that inescapably shocked rats fail to learn only those 
responses that are gradually learned and voluntary, rather than easily 
learned and reflexive. 
Seligman (1975) called this phenomenon "learned helplessness", 
hypothesizing that during exposure · to inescapable aversive stimulation, 
the organism learns that responses and reinforcements (outcomes) are in-
dependent. This learning quickly and easily generalizes, resulting in 
serious motivational, cognitive and emotional disturbances. Given some 
similarities between learned helplessness and depression in terms of: 
1) behavioral symptoms, 2) etiology or cause, · 3) effective treatments, 
and 4) prevention, Seligman (1975) has suggested that learned helpless-
ness may provide a useful animal model of depression. 
Similarities Between Learned Helplessness and Human Depression 
Behavioral Symptoms 
In order for a behavior to be considered pathological, it must be 
shown to be inappropriate or maladaptive. It has been suggested that in 
depression, the response to some stressful experience (usually uncontrol-
lable loss) generalizes inappropriately. A number of studies demon-
strate that learned helplessness induced in the lab in nondepressed 
human subjects produces deficits very similar to those shown by mildly 
depressed subjects. Difficulty is solving anagrams (Klein & Seligman, 
1976; Miller & Seligman, 1975) and distorted perception of response-
reinforcement independence (Miller, Seligman & Kurlander, 1975; Gatchel 
Paulus & Maples, 1975) are found in both groups. 
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Beck (1967) reported that as a symptom, negative expectations 
showed the highest correlation with clinical ratings of depression. Re 
suggests that this negative cognitive set is central to the development 
of other depressive symptoms. That is, the belief that one's actions 
have negligible effects on the environment results in the symptoms of 
hopelessness and loss of motivation. Other examples of this view are 
provided by Bibring (1953), who observes, "The depressed person ••• has 
lost his incentives and gives up, not the goals, but pursuing them since 
this proves to be useless". Similarly, Melges and Bowlby (1969) state, 
"Our thesis is that while a depressed patient's goals remain relatively 
unchanged, his estimate of the liklihood of achieving them and his con-
fidence in the ef~icacy of his own skilled actions are both diminished." 
Thus, depression in some cases, may begin as a response to a 
situation in which the individual has l~st control over sources of rein-
forcement as well as the ability to avoid or escape aversive events. The 
response to such an occurrence may be passivity, having learned that 
responses are ineffectual. Patholog ·ical depression may then develop as 
the individual begins to generalize this response, and perceives him- or 
her-self to be generally powerless, hopeless, helpless and ineffective. 
An analogous course of events has been observed in various laoora-
tory studies of helplessne _ss in animals. It has been demonstrated th.at 
"helpless" behavior generalizes outside of the situation · in which_ ani..-
mals were exposed to inescapable aversive stimulation. A numb.er of 
investigators have reported that rats exposed to inescapable shock. in 
one apparatus will exhibit helplessness when tested on a shock escape 
task in another apparatus (Seligman & Beagley, 1975; Seligman, Rosel-
lini & Kozak, 1975; Glazer & Weiss, 1976}. Th.us, the phenomenon does 
appear to generalize across situations. 
Other studies indicate that helplessness also generalizes across 
aversive stimuli. Braud, Wepman & Russo (1969) pretreated animals with 
either inescapable shock, or allowed them to escape shock by climbing a 
pole. Twenty-four hours later, subjects were tested on a warm water 
escape task. The animals that received inescapable shock showed an in-
crease in swimming time when compared to animals in the escapable group 
and nonshocked controls. In another study, rats were pretreated with 
either escapable or inescapable shock or cool water swim (Altenor, Kay 
& Richter, 1977). As expected, animals pretreated with inescapable 
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shock or swim were subsequently unable to learn to escape from shock or 
water, respectively. In addition, rats pretreated with inescapable shock 
showed slower and fewer escapes from the water maze, and rats pretreated 
with inescapable swim showed slower and fewer escapes from shock. 
Thus, learned helplessness appears to generalize, resulting in mal-
adaptive behavior, _ similar to that seen in depression. 
Reversal of Learned Helplessness and Depression 
One technique that has consistently reversed the deficits in escape 
learning that characterize learned helplessness in dogs, was literally 
dragging the animals by their leashes across the shuttle box to show 
them that this behavior would terminate shock (Seligman _et al, 1968). 
Similarly, pulling rats across an operant chamber, and leaning them on 
the lever resulted in all previously "helpless" subjects acquiring the 
appropriate escape task (Seligman, Rosellini & Kozak, 1975). 
Thus, learned helplessness can be reversed in dogs and rats by 
teaching the animal that its responses can affect outcomes. Many 
therapies for depression induce the patient to regain operant control 
(Seligman, ~ein, & Miller, 1976). By definition, all instrumental 
behavior therapies arrange contingencies such that the patientd re-
sponses cop.trol the presentation of reinforcement (Herson et al, 1973; 
Reisinger, 1973). It is postulated that as the patient recognizes 
the relationship between his/her responses and environmental events, 
depression will be alleviated. Lewinsohn et al (1969) control the 
amount of therapy time by the patient's participation in activities 
and other nondepressed behavior. 
More recently, it has been reported that learned helplessness can 
be reversed by the clinically effective tricyclic antidepressant drugs. 
In one study (Leshner et al, 1979), rats were treated for seven days 
after inescapable shock with either one or two daily injections of des-
methylimipramine. A dose-dependent effect was observed in which in-
creasing doses of the drug significantly decreased latencies to escape 
shock, as compared to saline treated controls. Sherman et al (1979) 
treated rats either acutely or chronically with imipramine, lorzepam 
or chlorpromazine and tested them in a learned helplessness paradigm. 
Chronic, but not acute administration of imipramine specifically pre-
vented helplessness. In addition, brain levels of drug were highly 
correlated with reduction of escape failures. The authors concluded 
that the learned helplessness model appears to be a neuropharmacologi-
cally relevant animal model of depression. 
Other Animal. Models of Depression 
Separation - Induced Depression in Monkeys 
A number of independent investigators have demonstrated that 
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separation of infant macaque monkeys from their mothers results in a be-
havioral syndrome very similar to that observed in human anaclitic de-
pression (Hinde, Spencer-Booth, & Bruce, 1966;Kaufman & Rosenblum, 1967; 
Schlottman & Seay, 1972; Seay, Hansen & Harlow; 1962). Initially after · 
separation, infants exhibited screaming, crying and random, disoriented 
movements. This pattern of behavior is characteristic of what has been 
called the "protest" phase. The second phase, or "despair" phase be-
comes evident as the length of separation from mother is increased. 
Infants' vocalizations decrease, and significant decreases in presep-
aration behaviors are observed. Little contact is seen between the 
infants, and play behavior is significantly decreased. 
Suomi & Harlow (1977) have proposed that this phenomenon may pro-
vide an animal model of depression, given the parallels between the 
infant monkeys behaviors and the behaviors observed in anaclitic de-
pression by Bowlby and Spitz. 
In addition, Suomi (1976) reported that the length of separation 
is a critical variable in the determination of the course of the in-
fants reaction and the extent of the long-term consequences on the 
infant's behavior. This parallels the findings of Spitz (1946), who 
noted that prognosis for recovery was poorer, the longer anaclitically 
depressed human infants remained separated from their mothers. 
Another parallel between infant monkeys sepa~ation response and 
human anaclitic . depression is seen in the effect of the post-separation 
environment. Harlow & Suomi (1974) observed that infant monkeys sepa-
rated from their mothers, but in the company of other adult females 
showed less severe reactions. The same effect appears to occur in 
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human infants, also (Robertson & Robertson, 1972). 
Further evidence in support of this animal model is found in a 
number of pharmacological investigations. Trifluroperazine, dextroam-
phetamine and oxazepam all failed to modify behavioral deficits seen in 
socially isolated chimps (Menzel et al, 1963; Turner et al, 1969). 
Chlorpromazine also failed to increase the frequency of social behavior 
in socially isolated infant monkeys (McKinney et al, 1973). 
However, illl.ipramine treatment has been reported to produce some 
behavioral improvement in young rhesus monkeys that were repeatedly sub-
jected to peer separation (Suomi et al, 1978). In another study, admin-
istration of desmethylilll.ipramine for a week prior to and during two 
weeks of infant monkeys' separation from mother, significantly reduced 
behaviors typical of the "despair" phase (Brinda et al, 1979). Social 
behaviors were particularly affected. 
The specific action of antidepressants (as opposed to other psycho-
active agents) on the separation reaction in monkeys suggest that this 
may be a valuable model of depression, albeit a costly one. 
Behavioral Despair Model 
Most recently, a very simple animal ·model of depression was pro-
posed by Porsolt et al (1977). These investigators described an easy 
and practical screening test, which they believed to bear some resem-
blance to clinical depression. The model was based on the observation 
that when rats were forced to swim in an inescapable tank, after some 
time, they became immobile. Animals did not make any further attempts 
to escape and simply floated in an upright position, keeping only their 
heads above water. Rats exposed to this forced swim showed significant-
ly longer lengths of immobility when retested twenty-four hours later, 
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as compared to naive controls. It was suggested that this easily iden-
tifiable behavior reflected a state of "despair" in the rat, not unlike 
learned helplessness. 
A number of clinically effective antidepressant ·treatments have 
been shown to significantly decrease the length of immobility in rats 
exposed to the forced warm swim. These treatments include electro-
convulsive shock, REM deprivation, exposure ·to an "enriched" environ-
ment, and various antidepressant drugs. In addition, all clinically 
effective "atypical" antidepressant drugs produced a significant reduc-
tion in immobility. The antidepressant actions of these compounds has 
been heretofore difficult to predict on the basis of pharmacological 
profiles, since these agents differ from the classic antidepressants 
(tricyclics and MA~I's) on the basis of both chemical structure and 
pharmacological activity. 
The simplicity, practicality and low ·cost of the behavioral des-
pair model make it an excellent candidate for use as a screen~g proce-
dure to detect the efficacy of antidepressant drugs. In addition, the 
finding that atypical antidepressants are effective in reversing "be-
havioral despair" suggests that this procedure may be capable of detect-
ing antidepressant agents that were previously undetected by classical 
screening techn;ques. For these reasons, the behavioral despair model 
is widely used in industrial neuropsychopharmacology laboratories. In 
one report from the industry, the behavioral despair model did detect 
antidepressant activity (Browne, 1979). Other investigators have sim-
plified the technique even further for use with mice (Wallach & Hedley, 
1979). 
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Statement of the Problem 
The behavioral model offered by Porsolt and his coworkers is an 
appealing one. It's simplicity and practicality would seem to make it 
especially useful as a technique for screening possible antidepressant 
treatments. However, this model has some serious flaws. Porsolt's 
arguments in support of behavioral despair as an animal model of depres-
sion are based on the findings that immobility is reversed by clinically 
effective antidepressant treatments. No theoretical explanation is of-
fered for any similarities between the etiology of depression and the 
causative factors in behavioral despair. In addition, the behavior ex-
hibited by rats in the behavioral despair paradigm seems to be adaptive. 
The animals appear to "give up" and become immobile, thus conserving 
energy where its expenditure would be ineffectual. It is clear that an 
adaptive response cannot serve as an analog of a maladaptive behavior. 
In contrast, the learned .helplessness model appears to provide an 
analog of some types of clinical depression (Seligman, 1975). It has 
been shown that helplessness produced .in the laboratory bears similar-
ity to depression in terms of symptoms, etiology and effective treat-
ments. Perhaps the most salient behavioral feature of learned helpless-
ness is that it generalizes. The generalization of helplessness is 
crucial to the argument that it represents an analog of depression. 
Animals that cannot learn to escape from an aversive stimulus seem to 
be exhibiting maladaptive generalization. While Porsolt et al (1978b) 
note that there are s~me parallels between behavioral despair and 
learned helplessness, their investigations did not test whether rats 
exposed to an inescapable swim will subsequently have difficulty 
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learning an escape task. 
Therefore, the purpose of the present experiments was twofold. 
:Experiment one was conducted in order to replicate the results of 
Porsolt et al (1978a,b), and secondly, to investigate the effect of an 
escapable swim on "behavioral despair". It was hypothesized that: 
1) as reported by Porsolt, animals in the inescapable condition would be 
immobile significantly longer than controls during the day two test; 
and ·2) animals in the escape condition would be immobile for significant-
ly shorter periods of _ time than animals in the inescapable condition 
during the day two test. The purpose of the second experiment was to 
determine whether exposure to an escapable or inescapable swim had any 
effect on the animals . subsequent performance on an escape task. It was 
hypothesized that rats exposed to an inescapable swim would show signif-
icantly longer latencies to escape shock than both controls and animals 
in the escape condition. 
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Experiment One: The effect of escapable and inescapable warm swim on 
"behavioral despair". 
Method 
Subjects. Thirty-six male Sprague-Dawley albino rats, obtained 
from Charles River Laboratories served as subjects. Animals weighed 
approximately 200-250 grams and were individually housed on a 12 hr. 
light - 12 hr. dark cycle in a temperature and humidity controlled 
room. All rats were handled every day from arrival in the colony until 
the start of the experiment. Food and water were available ad libitum. 
Apparatus. The apparatus consisted of a 96 cm. high cylindrical 
plastic pail, with a diameter of 31 cm. The pail was filled to a 
height of 18 cm. with 25°c tap water. An 8 cm. wide wire mesh ladder, 
75 cm. in length was used on escape trials. 
Procedure. Animals were randomly assigned to one of three groups: 
escapable, inescapable, and control. On day one, animals in the escap-
able group were placed in the warm water, and after three minutes, the 
wire mesh ladder was lowered into the water. Latency to escape via the 
ladder was measured. Animals in this group received five three minute 
trials, with a one minute intertrial interval. When escape latencies 
were taken into account, actual trial lengths ranged from 3.03 to 3.57 
minutes. Animals in the inescapable group were placed in the warm 
water for fifteen minutes. Animals in the control group received no 
treatment. 
Twenty-four hours later, all animals were placed in the warm swim 
for five minutes. Latency to become immobile and duration of immobility 
were recorded. The animal was considered to be immobile whenever it re-
mained floating passively in the water in an upright position, with its 
11 
head just above the surface of the water. · 
Results of Experiment One 
Means and standard deviations of latency to escape from water for 
the escapable group on day one are presented in Table 1. Results of 
an F-max test indicated that the variance was heterogeneous (F-max (5, 
5) = 43.24; .E. .c::..01). Therefore, a Friedman test was performed, as 
shown •in Table 2. Results of the Friedman test demonstrated no signif-
icant decreases in latencies to escape across trials (1=_2 (4) = 3.59; 
.£_.> .05). Mean latencies to escape across trials are illustrated in 
Figure 1. 
Means and standard deviations of latency to become immobile, and 
duration of immobility on day two for all groups are shown in Table 3. 
Results of an Fmax test on duration of immobility indicated that the 
variance was heterogeneous (F-max (10,3) = 7. 65; .E. ~. 01). Therefore, 
a Kruskal-Wallis test was performed, as presented in Table 4. Results 
of the Kruskal-Wallis test indicated that there was a significant dif-
ference among groups on duration of immobility (H (2) = 9.4; .E. £.op. 
ijean durations of immobility for all groups are illustrated in Figure 
2. Further analyses with Mann-Whitney tests showed that rats in the 
escapable condition were ~obile significantly longer than controls 
(U (12) = 29; .£_£.01), as shown in Table 5. In eddition, animals in 
the inescapable group also showed significantly longer durations of 
immobility than controls (U (12) = 24; .E. ~.01), as shown in Table 6. 
As shown in Table 7, there were no significant differences between 
the escapable and inescapable groups on duration of immobility (U (12) 
,. -
= 63; .E. >. 05). 
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Table 1 
Latency a to Escape from Water, 
Day One of Experiment One. 
Trial X SD 
1 13.06 13.78 
2 7 .62 6.46 
3. 5.60 2.73 
4 3.80 1.31 
5 6.78 8.82 
a latencies measured in seconds 
· Subject 1 
64 34.0 
70 5.8 
77 20.2 
80 3.1 
84 2.2 
R 
J., 2
ranks 
Table 2 
Latency to Escape Across Trials, 
Friedman Test 
Trials 
2 3 4 
(5) 5.0 (2) 6.3 (3) 2.5 (1) 
(3) 19.0 (5) 9.2 (4) 4.0 (2) 
(5) 5.3 (3.5) 1.6 (1) 4.9 (2) 
(2) 5.9 (5) 5.8 (4) 5.2 (3) 
(1) 2.9 (3) 5.1 (5) 2.4 (2) 
16 18.5 17 10 
= 3~5959; df = 4, p>.05 
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5 Pi 
22.3 (4) 15 
1.6 (1) 15 
5.3 (3 .5) 15 
1.3 (1) 15 
3.4 (4) 15 
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Table 3 
Latency to Become Immobile and 
Duration of Immobility, 
Day Two of Experiment One. 
Duration b Latencx: b 
X SD 
72.21 28.73 
120.12 * 48.35 
139.16 * 67.19 
~ = 12 
b 
reported in seconds 
* P "-.01 
X SD 
126.18 38.08 
108.88 51.25 
89.20 35.24 
16 
Controls 
Scores Ranks 
72.4 11 
77.2 13 
101.8 17 
17.4 1 
116.8 20 
63.5 8 
32.0 2 
53.8 6 
76.0 12 
79.0 14 
105.3 18 
71.3 9 
R 131 
H= 9.4034; 
Table 4 
Duration of Immobility 
Kruskal - Wallis 
Test 
Escape Inescape 
Scores Ranks Scores Ranks 
52.9 5 63.37 7 
125.5 25 105.2 18 
167 .3 32 124.5 23 
33.6 3 131 . 7 26 
162.2 31 81.1 15 
154.2 29 254.3 36 
90.8 16 39.1 4 
150.6 28 142.6 27 
187.0 33 192.1 34 
121.4 21 160.9 30 
72.6 11 250.3 35 
122.1 22 124.8 24 
256 279 
df • 2; p 4' .61 
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Table 5 
Duration of Immobility 
Mann - Whitney Test 
Control Escape 
Scores 
72.4 
77.2 
101.8 
17.4 
116.8 
63.5 
32.0 
53.8 
76.0 
79.0 
71.3 
z = 2.48 
p ""'-.01 
Ranks 
8 
11 
14 
1 
16 
6 
2 
5 
10 
12 
7 
Scores ·0 • Ranks 
52.9 4 
125.5 19 
167 .3 23 
33.6 3 
162.2 22 
154.2 21 
90.8 13 
150.6 20 
187.0 24 
121.4 17 
122.1 18 
19 
z • 2.77 
p ..t:. .01 
Table 6 
Duration of Immobility 
Mann - Whitney Test 
Control Inescape 
Scores Ranks Scores Ranks 
72.4 8 63.4 5 
77.2 10 105.2 14 
101.8 13 124.5 17 
17.4 1 131.7 19 
116.8 16 81.1 12 
63.5 6 254.3 24 
32.0 2 142.6 20 
76.0 9 192.1 22 
79.0 11 160.9 21 
105.3 15 250.3 23 
71.3 7 124.8 18 
20 
Table 7 
Duration of Immobility 
Mann - Whitney Test 
Escape Inescape 
Scores 
52,9 
125.5 
167 .3 
33.6 
162.2 
154.2 
90.8 
150.6 
187.0 
121.4 
72.6 
122.1 
z • 0.51 
p > .05 
Ranks 
3 
13 
20 
1 
19 
17 
7 
16 
21 
9 
5 
10 
Scores Ranks 
63.4 4 
105.2 8 
124.5 11 
131.7 14· 
81.1 6 
254.3 24 
39.1 . 2 
142.6 15 
192.1 22 
160.9 18 
250.3 23 
124.8 12 
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Results of an F-max test on latency to become immobile indicated 
that the variance was homogeneous (F-max (10,3) = 2.12; .E. >. 05). There-
fore, a one way AN0VA was performed, and the summary table is presented 
in Table 8. Results of the ANOVA demonstrated no significant differ-
ences among groups in terms of latency to become immobile (F (2,33) = 
2.32; .E.>.05). Mean latencies to become immobile for all groups are 
illustrated in Figure 3. 
Discussion of Experiment One Results 
The results of experiment one replicate the findings reported by 
Porsolt et al (1978b). Animals in the inescapable group were immobile 
significantly longer than controls. Animals in the escapable group 
were also immobile significantly longer than controls, but did not 
differ from the inescapable group. This may have been related to the 
"escapability" of the escape task. Rats in this group did not display 
a significant decrease in latency to escape from water during the day 
one treatment, suggesting that they did not learn to escape. 
In contrast, no significant differences in latencies to become 
immobile were found among groups. Porsolt et al (1978a,b) did not use 
latency as a dependent measure, and it appears that latency to become 
immobile is not a salient measure of "behavioral despair". 
However, since the findings originally reported by Porsolt et al 
(1978b) were confirmed, experiment two was conducted in order to test 
the generalizability of "behavioral despair". 
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Table 8 
Summary of Analysis of Variance On 
Latency to Become Immobile 
Source of Variance ss df 
Group 
Error 
,. 8215.995' 
58499.485 
2 
33 
MS 
4107.997 
1772. 712 
23 
F 
2.32 
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Experiment Two: The effect of escapable and inescapable warm swim on 
escape from shock. 
Method 
Subjects. Thirty-one male Sprague-Dawley albino rats served as 
subjects, as described above. 
Apparatus. Apparatus for swim procedures was as described above. 
Shock escape testing took place in a standard operant chamber, with 
_electrified grid floor and wall lever. Scrambled shock of 2.0 mA was 
generated by a shock generator and scrambler. Latencies to escape 
shock by lever press were recorded electromechanically. 
Procedure. Animals were randomly assigned to one of three groups: 
escapable, inescapable, and control. Day one treatments were identical 
.to those described for comparable groups in experiment one. On day two, 
animals in all groups were tested on the escape task. Rast were placed 
in the operant chamber, and 40 trials of 2.0 ml>. shock were presented 
through the grid floor on a VI 60 sec. schedule. Trials 1 through 5 
required one bar press to escape shock (for the purpose of shaping), 
.and trials 6 through 40 were on an FR 3 schedule. If the escape re-
sponse was not made within 60 seconds after presentation of shock, the 
shock automatically terminated. These parameters were chosen on the 
basis of results from pilot studies and the results reported by ~ier, 
Albin & Testa (1973). 
Results of Experiment Two 
Table 9 shows the means and standard deviations of latencies to 
escape shock. Results of an F-m.ax test indicated that the variance 
was homogeneous (F-max (7,9) = 2.51; ,E_>.05). Latencies were analyzed 
in blocks of five consecutive trials. Mean latencies on trials one 
Groupsa 
Blocks 
1 
2 
3 
4 
5 
6 
7 
8 
a 
Table 9 
Latencies to Escape Shock 
Across Blocks of Five Trials, 
Day Two of Experiment Two 
Control Inescape 
X SD X SD 
10.20 5.65 15.09 12.46 
26.11 19.56 35.80 19.04 
26.41 22.98 34. 77 23.19 
32.47 25.34 28.79 23.79 
30.79 24.48 25.56 22.03 
27.19 25.88 37.14 25.51 
25.51 27 .36 34.47 25.79 
27.53 27.02 30.48 26.44 
N = 11 for control, 10 for other groups. 
Note: latencies expressed in seconds. 
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Escape 
X SD 
- -
9.39 7.83 
29.28 17.32 
28.39 18.90 
32.67 18.92 
28.49 22.71 
27.66 22.68 
25.20 24.43 
26.19 24.14 
through five were excluded from analysis, since the purpose of these 
trials was to provide an opportunity for response shaping, rather than 
serving as a dependent measure of a treatment effect. A two way analy-
sis of variance was performed, as summarized in Table 10. Results of 
the analysis showed no significant differences among groups on the 
treatment (F (2, 26) = 0.50; .E_>.05) or trial (F (6,156) = 0.59; .E_.>.05) 
factors. There was also no signif~cant interaction (F (12,156) = 0.61; 
.E_>.05). Mean latencies to escape shock across trials for all groups 
are illustrated in Figure 4. 
Further examination of the data using a number of different cri-
teria revealed no reliable differences among the groups, as shown in 
Table 11. 
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Table 10 
Summary of Analysis of Variance On 
Latencies to Escape Shock 
Source of Variance ss df MS 
Group 344.608 2 172.304 
Error 90420.801 28 3229.314 
Trials 1158.053 6 193.008 
Trials X Group 1856.302 12 154.691 
Error 19166.967 168 114.089 
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F 
0.05 
1.69 
1.36 
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Table 11 
Percent of Subjects Meeting Specified Criteria 
Groupa Escape Inescape Control 
Criteria 
Nonleamers b 30% 50% 36% 
Learners 70% 50% 64% 
Latencyc ~ 10 sec. 30% 30% 64% 
C 66% 55% 55% Latency 4 15 sec. 
a N s 11 for control, 10 for other groups . 
b Nonleamers = animals with latencies~ 55 seconds 
across last 20 trials. 
C 
Latency= mean latency at block 7 • . 
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Discussion 
. The purpose of experiment one was to replicate the findings re-
ported by Porsolt et al (1978b). The Porsolt group demonstrated that 
rats forced to swim in warm water for fifteen minutes showed signifi-
cantly longer durations of immobility than did naive controls. However, 
no escapable swim group was tested in the original behavioral despair 
experiments. If "behavioral despair" is due to inescapable warm swim, 
then exposure to an equivalent escapable swim should not result in sig-
nificantly longer durations of immobility than controls. 
In the present study, escapability did not prevent behavioral des-
pair, which calls into question the appropriateness of the model. How-
ever, it can be argued that there was no true escapable condition. The 
results of experiment one show that no significant difference in laten-
cies was found across escape trials for the escapable group on day one. 
This finding may have been due to the design of the escape condition. 
Five trials may have been insufficient for escape learning to occur. 
Also, since rats were in the water for three minutes before escape was 
possible, the task may not have been perceived as escapable. Another 
possible confound is that animals were in effect punished for escaping, 
since one minute after crawling up the ladder, they were placed back 
into the warm water. Any or all of these factors may bring the escap-
ability of the condition under question. However, there is also some 
evidence to suggest that animals in the escapable group did learn to 
escape from the water. Inspection of Figure 2 shows a consistent de-
crease in escape latencies across trials. The failure of the differ-
ences to reach statistical significance may have been related to sever-
32 
al factors. First, examination of the data indicates that the mean 
latency (and standard deviation) for trial five was inflated by the 
score of one animal. This animal's long escape latency is not repre-
sentative of the group. Secondly, high variability among trial one 
scores would seem to preclude the possibility of obtaining statistical-
ly significant differences across trials. In addition, there appears 
to be a "floor" effect - all rats did escape quickly. It is possible 
that rats do not have to "learn" to climb out of the water - it may 
be a prepotent response, and the floor effect my be related to this. 
Thus, it does not seem possible at this time to draw any firm conclu-
sions regarding the escape condition used in this study. The use of 
a more elaborate escape response might have provided for better clar-
ification of this issue. However, the selection of an escape response 
was limited , since the escape condition hacl. to be as equivalent to 
the inescape condition as possible, and the parameters of the inescape 
condition had to be confined so as to correspond to Porsolt's model. 
Results of measurements taken on day two of experiment one show 
that groups did not significantly differ from one another in terms of 
latency to become immobile. However, both treatment groups did exhi-
bit significantly longer durations of immobility than did controls. 
These results confirm the findings of Porsolt et al (1978b), who re-
ported significant increases in duration of immobility. The Porsolt 
group did not measure latency to become immobile. Figure 2 shows 
that while the escapable and inescapable groups did not significantly 
differ from one another on duration of immobility, the escapable group 
did display shorter durations than the inescapable group. However, 
animals in the escapable condition did exhibit significantly longer 
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durations of immobility than controls. Taken with the results of the 
analysis of latencies to escape from water on day one, this finding 
suggests that either animals in this group did not truly learn to es-
cape, or that prior exposure to warm swim will result in longer dura-
tions of immobility during a second exposure, regardless of the escapa-
bility of the swim. No conclusions can be drawn on the basis of this 
data. Further studies are required in order to determine if animals 
can consistently learn to escape from water, and what effect it would 
have on "behavioral despair". One possible method for testing animals' 
ability to escape from warm water might be the use of an underwater 
maze similar to one described by Altenor, Kay & Richter (1977). This 
could be used in the triadic design described by Seligman (1975), in 
which rats in the inesc~pable group are yoked to partners in the es-
capable group. In this manner, both escapable and inescapable animals 
are exposed to the warm swim for equal lengths of time. Such a proce-
dure would require many more than five trials, which would serve two 
purposes: 1) animals in the escapable group would have a better opor-
tunity to learn to escape, and more data would be available on which 
to assess their performance, and 2) animals in the inescapable group 
would have sufficient exposure to the warm swim to produce ''behavioral 
despair". 
It is clear, however, that animals in the inescapable group did 
show ''behavioral despair" as described by Porsolt et al (1978b). 
If "behavioral despair" does generalize, as it should to fulfill 
one criterion for an animal model of depression, it would be expected 
that &nimals in the inescapable group would show significant deficits 
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in learning to escape from shock. Given the results of experiment one, 
animals in the escapable group might be expected to show similar defi-
cits. Yet animals in both of these groups did not differ from controls 
on the shock escape task. 
Results of experiment two indicated that neither the treatment nor 
the trial factors had any effect on the latency of rats to escape from 
shock. Further examination of the data shows that all groups had simi-
lar distributions of mean escape latencies across the last thirty-five 
trials. Inspection of the control group latencies indicates that four 
out of eleven, or approximately one third _of the subjects failed to 
learn to escape shock. It might be argued that given this rate of 
failure to learn in controls, it is not surprising that the treatment 
groups did not show a significantly higher number of escape failures. 
It is reasonable, therefore, to question the appropriateness of the 
escape task. As noted by other investigators (Seligman & Beagley, 1975; 
Maier, Albin & Testa; 1973), the use of a shock escape task as a 
measure of learned helplessness in rats can pose various problems. 
The major difficulty lies in choosing an escape task that is simple 
enough for controls to learn, but of sufficient difficulty for ''help-
less" animals to be unable to learn it. An FR3 bar press escape 
response has been successfully used to discriminate between helpless 
and nonhelpless rats (Seligman & Beagley, 1975; Seligman et al, 1975). 
However, the same investigators also report that consistently, a number 
of control animals fail to learn the task. Therefore, it is possible 
that the escape task used in the present experiment was not sensitiv ~ 
enough to discriminate between helpless and nonhelpless rats. Addi-
tional investigations and careful examination of previously reported 
results may shed some light on this apparently ubiquitous problem. 
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Power analysis of the experimental design of experiment two indi-
cated that for the design utilized, the probability of detecting any 
trial or interaction effects that would account for as little as 8% 
of the variance was .97 or greater, as shown in Table 12. The design 
was slightly less powerful for - detecting a pretreatment effect, with 
a probability of .91 for detecting an effect accounting for 33% of 
the variance. It should be noted that the magnitude of effect as 
represented by eta squared in Table 12, is a conservative estimate, 
such that the power of the design for the respective effect magnitudes 
is slightly higher. Thus, while the design that was used in experi-
ment two was not of optimal power for detecting a treatment effect, 
it may be argued that if a treatment effect did occur, it would be ex-
pected to account for at least one third of the variance. 
Based on the results of the power analysis and the observation 
that the performance of animals in the inescapable group did not differ 
from the two other groups on the shock escape task, it appears unlikely 
that the inescapable warm swim had any meaningful effect on animals' 
performance on the shock escape task. Rather, "behavioral despair" may 
reflect either an adaptive response to a specfic situation, or physical 
fatigue, or some combination of the two. Neither of these behavioral 
responses can be considered to be an adequate analog of pathological 
depression. 
Several recent investigations provide further evidence for . the 
nonspecificity of behavioral despair. Th.ese reports indicate that a 
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Table ·12 
Power Analysis of Experiment Two 
Source of Variance df 12 1-I 
Groups 2,168 .25 .78 
.33 .91 
Trials 6,168 ~06 .95 
.08 .995 
.11 .995 
.14 .995 
Groups X Trials · 12,168 .06 .85 
.08 .97 
.11 .995 
.14 .995 
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number of pharmacological agents other than antidepressants do reverse 
"behavioral despair" (Schecter & Chance, 1979; Wallach & Hedley, 1979). 
These agents include caffeine, antihistamines and pentobarbital. This 
lack of specific reversal by antidepressants suggests that the behaviora½ 
despair ~odel is an inadequate · animal model of depression. 
Finally, one caution must be discussed. It is possible that the 
current designs and methodologies may not lend themselves to the devel-
opment nor the analysis of an animal model of depression. Just as all 
humans exposed to aversive stimuli do not subsequently become clinically 
depressed, all rats exposed to aversive stimulation may not respond 
homogeneously(Seliginan & Beagley, 1975). Thus, rather than attempting 
to devise experimental manipulations that produce an effect large 
• 
enough to ~each statistical significance, perhaps the approach should 
be reversed. That is, a more fruitful strategy might be to carefully 
examine those subjects within the treatment group that do exhibit 
a generalization of performance deficits, regardless of whether or not 
the group significantly differed from others. An analysis of what 
makes those "helpless 11 animals different from their group cohorts 
(other than on the measure of "helplessness") may provide some valuable 
information for developing animal models of depression, as well as shed 
light on the etiology of naturally occurring .depressions. 
-
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